IN THE SPECIFICATION* : 

Pg. 1, below the title, acid the following paragraphs: 

This application is a divisional of co-pending 
application number 09/829,855, filed April 10, 2001, which in turn 
claims the benefit of United States provisional application number 
60/196,063, filed April 10, 2000 and United States provisional 
application number 60/196,258, filed April 11, 2000. 

This Invention was made with Government support under 
Contract No. DE-FC36- 01GO11016 awarded by the Department of Energy. 
The Government has certain rights in this invention. 

Replace the paragraph on pg . 12, lines 19-20 with the 

following: 

Figure 12 shows oligonucleotides useful for amplifying 
nucleic acid molecules for SARD. 

Replace the paragraph on pg . 12, lines 21-24 with the 

following: 

Figure 13 shows the use of the SARD strategy for 
Eubacteria. The double -underlined sequence and the wavy-underlined 
sequence represent the sequence tags for the two pools and the 
single-underlined sequence delineates the Bpml recognition site. 



* An "Appendix to Specification Amendments" is enclosed at Tab 
A, showing the amendments to the specification. In that Appendix, 
the added portion of text is underscored and the deleted portion is 
bracketed. 



Replace the paragraph on pg. 12, lines 25-26 with the 

following : 

Figure 14 is a graphical representation of a SARD 
analysis of a defined population. 

Replace the paragraph on pg. 12, line 27 to pg . 13, line 
1 with the following: 

Figure 15 shows the sequence of SARD tags identified 
from Wy-1 sample. The number in parentheses indicates the number 
of tags having that sequence . 

Replace the paragraph on pg. 13, lines 2-3 with the 

following : 

Figure 16 shows SARD tags identified from Wy-2 sample. 
The number in parentheses indicates the number of tags having that 
sequence . 

Replace the paragraph on pg. 13, lines 4-6 with the 

following: 

Figure 17 is a graphical representation of the number 
and abundance of SARD tags. The upper panel shows the Wy-1 SARD 
Tag Diversity Profile and the lower panel shows the Wy-2 SARD Tag 
Diversity Profile. 

Replace the paragraph on pg . 17, lines 7-25 with the 

following : 

Step I . Sample Preparation and DNA Amplification by PCR 

3 



Samples may be obtained from any organism or region 
desired. For environmental microbial analyses, samples may be 
obtained from, without limitation, buildings, roadways, soil, rock, 
plants, animals, cell or tissue culture, organic debris, air or 
water. For medical microbial analyses, samples may be obtained 
from, without limitation, humans, animals, parasites, water, soil, 
air and foodstuffs. For viral analyses, samples may be obtained 
from, without limitation, viral culture stocks, humans, animals, 
plants, cell or tissue culture and microbes. For immunoglobulin or 
TCR analyses, samples may be obtained from, without limitation, 
humans, animals or cell or tissue cultures. DNA molecules from the 
sample of interest may be isolated by any method known in the art. 
See, e.g., Sambrook et al . , 1989 and Ausubel et al . , 1992. In a 
preferred embodiment, DNA is obtained as described by Yeates et 
al., "Methods for Microbiological DNA Extraction from Soil for PCR 
Amplification,' 7 Biological Procedures Online, Volume 1, May 14, 
1998, available through the Internet; Liu et al . , Applied and 
Environmental Microbiology (1997) 63: 4516-4522/ and Tsai et al . , 
Applied and Environmental Microbiology (1992) 58: 2292-2295. The 
DNA molecules do not have to be completely purified but only need 
be isolated to the point at which PCR may be performed. 

Replace the paragraph on pg. 24, lines 8-17 with the 

following: 

The invention is directed toward methods of analyzing 
the genetic diversity of a population in a sample. Each population 
that is analyzed will have its own unique set of different 
organisms or genes. The data set that is captured from each sample 



should recapitulate the genetic structure in a survey format to 
include a marker for each gene or organism and the relative 
abundance of each gene or organism in the population as a whole. 
The markers for a particular population form a marker diversity 
profiles (MDPs) , that may be entered into a database. See, e.g., 
Figure 8 which shows one schematic for generating such a database. 
The method by which the data are captured is not critical as long 
as it produces an accurate representation of each population. 

Replace the paragraph on pg . 25, lines 3-13 with the 

following : 

A marker may be correlated with a particular condition 
or with another marker. See, e.g., Figure 9 for a schematic of the 
steps involved in determining particular parameters associated with 
an MDP and Figure 10, which shows a schematic for generating a 
marker diversity matrix database. A condition or state may be an 
environmental condition such as pH, temperature, salinity, or the 
presence or absence of an organic or inorganic compound such as 
hydrocarbons, nitrates or mineral deposits. A condition may be a 
physiological or medical condition such as an acute or chronic 
disease state, physiological state, developmental stage or 
associated with a particular body tissue or fluid. Information 
regarding all known parameters associated with the samples will 
also be saved together with the MDPs. 

Replace the paragraph on pg . 25, lines 14-22 with the 

following : 
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Each MDP is composed of markers which represent a small 
number, more preferably one, species or gene. For instance, in the 
case of Example 1, each marker would be comprised of a 12 base-pair 
polymorphic 16S rDNA sequence. Such parameters that relate to 
environmental samples may include inorganic components (obtained 
through atomic adsorption analysis) , organic components (obtained 
through GC-MS or LC-MS) , grain size analysis, pH, and salinity. 
Parameters that relate to medical samples would include, but are 
not limited to, a complete medical history of the donor. See, 
e.g., Figure 11, which shows a schematic for mapping applications 
using marker diversity profiles. 

Replace the paragraphs on pg. 45, lines 7-25 with the 

following : 

In the Wy-1 sample, 58 distinct tags were identified and 
the abundance of each tag varied. The most abundant tag 
(ATGGCTGTCGTCAGCT) (SEQ ID NO: 6) made up about 34% of the 
population. This tag sequence is identical to many bacterial 
sequences in GenBank and its position within the 16S rDNA gene 
indicates that it is located in a conserved region located distal 
to the targeted AZuI restriction site. In other words, the 
contributing 16S gene(s) for this tag did not contain the conserved 
AIuI site. Since the SARD tag position is dictated by the first 
Alul site distal to the biotinylated primer used in the initial PCR 
reaction, it is likely that the first Alul site in the contributing 
16S gene(s) was located downstream within a conserved region. In 
order to decrease the number of tags that do not contain the 
conserved Alul site next to the polymorphic region, one may gel 



purify the approximately 100 basepair PCR products after the first 
Alul restriction step. However, this may result in losing some 
information. Nevertheless, 39% of the tags (58/148) in this set 
were different from each other. See Figures 15 and 17. 

The Wy-2 sample was found to contain 79 different tags 
out of a total of 234 tags that were examined. Thus, 3 4% of the 
tags (79/234) in this set were different from each other. See 
Figures 16 and 17. As in the case with Wy-1, the tag 
ATGGCTGTCGTCAGCT (SEQ ID NO: 6) , which represents a conserved 
sequence in a 16S rDNA gene, was most abundant and made up about 
3 0% of the population. 

Replace the paragraph on pg. 46, lines 16-21 with the 

following : 

In this example, the following oligonucleotides are 
designed: 5" biotin- 

TA(CT)T(CT)CCCA(GA)GCGG(CT) (GCT) (GC) (GA) CTT (AGCT) -3 1 (SEQ ID NO: 

155) corresponding to position 817-838 of the Methanococcus 
jannaschii 16S rDNA gene (GenBank Accession number M59126) , and 
( 5 ' - GGTG ( TGC ) CA ( GC ) C ( CA) GCCGCGGTAA (TC) ACC (AGCT) -3 ' (SEQ ID NO: 

156) corresponding to position 457-481 of the Methanococcus 
jannaschii 16S rDNA gene. 

Replace the paragraph on pg. 49, lines 13-19 with the 

following : 

An example of such a collection of degenerate 
oligonucleotides for the domain Bacteria could include permutations 

7 



of the following primer: 5'- AACGAGCGCAACCNNNNNNNNN- 3 ' (SEQ ID NO: 
157) , where N indicates any nucleotide at that position. This 
sequence corresponds to position 1101-1122 of the E. coli 16S rDNA 
gene (GenBank Accession number E05133) . Alternatively, the primers 
could be designed such that they are composed of a mixture of 
constant sequence, semi -degenerate positions (e.g. A or G) and 
degenerate positions (e.g. A, G, C or T) . 

Replace the Tables I-III on pages 50-54 with the 

following : 
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